Gene delivery efficiency and cytotoxicity of heterocyclic amine-modified PAMAM and PPI dendrimers.
Poly-(amidoamine) (PAMAM) and poly-(propylenimine) (PPI) are the two most widely investigated dendrimers for drug and gene delivery. In order to enhance DNA transfection activity of these dendrimers, generation 3 and 4 PAMAM and generation 4 and 5 PPI were modified by partial substitution of surface primary amines with histidine, pyridine, and piperazine, which have buffering capacity properties. It was shown that higher dendrimer generations and higher grafting percentages (30% and 50% of primary amines) were associated with higher transfection activity. Pyridine was the most effective substituent for PPI, while piperazine-modified PAMAM dendrimers showed the best transfection efficiency among PAMAM-based vectors in murine neuroblastoma (Neuro-2a) cells. None of the modified carriers showed remarkable cytotoxicity in vitro. Pretreatment of cells with bafilomycin A indicated that endosomal buffering capacity is the main mechanism of endosomal escape. In conclusion, PAMAM and PPI may exhibit different gene delivery efficiency and cytotoxicity profiles with the same chemical modifications. These modified dendrimers could be considered as efficient and safe gene carriers in neuroblastoma cells in vitro.